Incidence of nephrotoxicity and association with vancomycin use in intensive care unit patients with pneumonia: retrospective analysis of the IMPACT-HAP Database.
The 2005 guidelines from the American Thoracic Society and the Infectious Diseases Society of America recommend vancomycin trough levels of 15 to 20 mg/L for the therapy of hospital-acquired (HAP), ventilator-associated (VAP), and health care-associated (HCAP) pneumonia. The goal of this article was to report the incidence of nephrotoxicity and associated risk factors in intensive care unit patients who received vancomycin for the treatment of HAP, VAP, and HCAP. This was a retrospective analysis of data from a multicenter, observational study of pneumonia patients. Antibiotic-associated nephrotoxicity was defined as either an increase in serum creatinine ≥0.5 mg/dL or 50% above baseline, from initiation of vancomycin to 72 hours after completion of therapy. Univariate and multivariate logistic regression analyses were performed to identify risk factors for development of renal dysfunction. Of the 449 patients in the database, 240 received at least one dose of vancomycin and 188 had sufficient data for analysis. In these 188 patients, 63% were male. Mean (SD) age was 58.5 (17.2) years, and the mean Acute Physiology and Chronic Health Evaluation II score was 19.4 (6.4). Nephrotoxicity occurred in 29 of 188 (15.4%) vancomycin-treated patients. In multivariate analysis, initial vancomycin trough levels ≥15 mg/L (odds ratio [OR], 5.2 [95% CI, 1.9-13.9]; P = 0.001), concomitant aminoglycoside use (OR, 2.67 [95% CI, 1.09-6.54]; P = 0.03), and duration of vancomycin therapy (OR for each additional treatment day, 1.12 [95% CI, 1.02-1.23]; P = 0.02) were independently associated with nephrotoxicity. The incidence of nephrotoxicity increased as a function of the initial vancomycin trough level, rising from 7% at a trough <10 mg/L to 34% at >20 mg/L (P = 0.001). The mean time to nephrotoxicity decreased from 8.8 days at vancomycin trough levels <15 mg/L to 7.4 days at >20 mg/L (Kaplan-Meier analysis, P = 0.0003). Nephrotoxicity may be common among intensive care unit patients with pneumonia treated with broad-spectrum antibiotic therapy that includes vancomycin. The finding that an initial vancomycin trough level ≥15 mg/L may be an independent risk factor for nephrotoxicity highlights the need for additional studies to assess current recommendations for vancomycin dosing for ICU patients with pneumonia.